Models of Revitalization of Old-Industrial Cities: Case Studies of Siberia* Abstract. The study of re-industrialization processes in relation to the Russian economy as a whole, to macro-regions, federal districts, separate constituent entities, single-industry towns is a fairly common area of scientific research, both theoretical and applied. However, for many Siberian cities the issue of economic restructuring is also relevant. With the transition to market economy Siberian cities turned from points of economic growth into lagging territorial entities with a full range of socio-economic problems. At the moment, most of them are currently searching for their own way and development model. The main purpose for the research is to assess the prospects of economic re-industrialization in Siberian cities of different size. We introduce the term "economic revitalization" which is more suitable for determining the process of economic restructuring of individual cities. In order to collect information we performed field research in the Kemerovo Oblast, Altai Krai, and Irkutsk Oblast using the methods of observation, monitoring, systematization, and survey. The paper describes the established models of economic
Introduction
In the late 19th century in the South of Siberia large enterprises started mining and processing of coal; later, they engaged in production of ferrous and nonferrous metals, agriculture was rapidly developing. Since the 1930-s, intensive industrialization has contributed to a significant influx of the population, economic diversification, and the rising living standards. Siberia is currently an important element of the Russian economy (Siberian Federal district comprises more than 10% of GRP).
With the transition to market economy in the 1990-s, cities and towns experienced a sharp decline in the pace of socio-economic development: they tuned from points of economic growth into lagging municipal units with a full range of socio-economic problems and limited means and powers to reach sustainable growth. At the moment, most of them are still searching for a way to achieve it, choosing a model of development.
The main purpose for the study is to assess the prospects for economic reindustrialization in Siberian cities of different size 1 . To achieve this goal, the following objectives are addressed:
1. Identify the features of studying the prospects for reindustrialization at the city level.
2. Choosing case cities of Siberian reindustrialization and primary collection of data on their socio-economic development.
3. Complex field studies to obtain in-depth information about the state of the economy in the settlements. Systematization and analysis of the obtained data.
4. Description and schematic representation of urban development models indicating close interaction between the participants and identification of an initiative leader in the restructuring process.
5. Identification of models' common features and their weaknesses ensuring the basis for acceleration of the economic development. revitalization in the framework of the Triple Helix concept. The specification of models for cities with the allocation of key actors, as well as the identification of closeness of interaction between the government, business and the scientific community in the territory is certainly new. The results are presented in the form of case studies using comparative analysis. The studied territorial formations (Novokuznetsk, Bratsk, Biysk, Usolye-Sibirskoye, Sheregesh) differ in scale, status and industry specialization. The models of their development are quite similar: dependence of the economy on key enterprises whose interests are extraterritorial is high; there is an acute problem of preserving the population and improving the quality of labor resources; the dependence of the economy on the conditions of individual markets is significant; the attitude to Public Private Partnership (PPP) is restrained, there are imbalances between the obligations, the powers of local authorities and budget revenues; the mechanism of interaction between administrations and small businesses is insufficiently developed, the existing potential of inter-municipal interaction is not implemented. The bottleneck of all models is lack of consolidation of interests and interaction intensity of participants. The research results can be used in strategic planning at the municipal level, in developing and adjusting concepts and programs of territorial entities development, in developing draft interregional agreements. The prospects for further research are to monitor changes in the described institutional models of revitalization and expand the field of cases.
Key words: old industrial city, economic revitalization, case study, triple helix, interaction, singleindustry town, science city, cluster.
Research methods.
The study of reindustrialization processes in terms of the Russian economy as a whole [1, 2] , the economy of macro-regions [3] , federal districts [4] , individual regions [5, 6] , singleindustry towns [7, 8, 9 ] is a fairly common area of scientific research, both theoretical and applied. The number of research works dedicated to the study of reindustrialization of Russian cities (the existing ones are not very extensive [10, 11] and focus on world experience without application to specific objects), despite the generally recognized significant role of large and medium-sized cities in the socio-economic development of territories. However, the issue of economic restructuring is very relevant to many Siberian cities.
Traditionally, a set of policy documents operating in the territory serves as an important source in such studies. However, practice shows that documents of the highest level do not often have sufficient detail in terms of describing the implementation mechanisms and the documents of the municipal level are outdated or absent. The amount and quality of statistics on basic indicators of socio-economic development of settlements are also insufficient to understand the essence, build models of development or identify its bottlenecks.
A set of works on the prospects of development of Russia's single-industry towns serves as a starting point for the authors to formulate the research methodology. For example, the "Basic element" [7] is based on the field method of collecting information (indepth interviews) and analysis of statistical data. To solve the problem of single-industry towns "Basic element" offers three typical models: controlled compression, sustained single-industry town, industrial diversification. In order to classify the town in this or that development model it is offered to take into account the condition and development plans of a city-forming enterprise. The roles of administration and research and educational complex are put in the background. On the contrary, N.Yu. Zamyatina and A.N. Pilyasov [9] in their work pay special attention to the role of knowledge infrastructure in the development of Russian single-industry towns. At the same time, the authors recognize that the role of the administrative resource in the formation of the new industrial policy and removal of development locks is also significant. The work by V.V. Didyk and L.A. Ryabova [8] classification of eight single-industry towns in the Murmansk Oblast is carried out considering the leading actor in the implementation of complex investment plans of the cities: federal and regional government, city-forming business or small business. The present work considers a different structure of participants: business (large, medium, small), the state (municipal, regional and federal authorities), research and educational complex. The interaction of a similar triplex of actors is considered by the developers of the reindustrialization program of the Novosibirsk Oblast in the article [6] .
In order to study the existing models and collect relevant information on Siberian cases of reindustrialization, in July 2015 and July 2016, expeditions were undertaken in central and southern regions of the Kemerovo Oblast, south-western regions of Altai Krai, northern regions of the Irkutsk Oblast with the participation of the authors. During the field research methods such as observation, monitoring, systematization, and surveys were used. The team members held meetings with heads of administrations of municipal units (MU), managers and employees of large industrial enterprises, conducted interviews with local residents, representatives of small and medium businesses in the area territory study.
The research results are presented in the form of case studies of five settlements in Siberia (cities of Novokuznetsk, Bratsk, Biysk, Usolye-Sibirskoye town and Sheregesh rural settlement) with the use of comparative analysis on an equal basis with the practice of Russian and foreign scholars (see, for example, [12] ; [13, pp. 70-73] ). The description of the development models is based on the concept of a triple helix with selecting the key actor, as well as an indicating close interaction of the government, business and the scientific community in the territory.
Case study is a common method of studying the processes and mechanisms of territory's restructuring. Thus, one of the works [14] describes the transformation of Pittsburgh steel industry amid extremely tense environmental conditions into a center of high-quality medicine, education, nanotechnology, and financial services. Other works [15, 16] analyze the transformation of textile Manchester into a cradle of cultural life through the reconstruction of urban areas, development of creative industries, and modernization of the transport infrastructure. The success of Emscher Park -the symbol of the new economy of cities in the Ruhr Area (once the center of coal and steel industry in Europe) -is explained by the following factors [17] : the initiators and executors of numerous projects were commercial companies, non-profit organizations, as well as residents of the region who independently attracted the necessary resources. The state mainly performed the coordinating function.
Taking into account the peculiarities of Russia and Siberia in particular, it should be noted that the use of best foreign practices for managing the development of old industrial territories is possible only to a limited extent. An integral part of each strategy is the implementation of transport, housing and environmental projects aimed at improving the quality of life in the city abroad [8] , while in Russia the emphasis is put on the prospects of the city-forming enterprises, their investment plans, social responsibility, liabilities to production diversification [18] or their preservation.
Research results
The settlements under study are old industrial: their parent enterprises have functioned for a long time (Tab.) and require technical, ideological and social modernization. 
Models of Revitalization of Old-Industrial Cities: Case Studies of Siberia
Since the settlements of old industrial territories do not always have sufficient resources to carry out large-scale reindustrialization, we assume that Siberian urban settlements should apply specific development models -model of revitalization.
Revitalization is the process of "reviving" the economy by opening up new opportunities for traditional forms of management within the framework of the existing sectoral structure taking into account their modern functions (social, innovation, integration). It is a "softer" technique and a less extensive process than reindustrialization [19] .
The Table demonstrates that the territorial formations under study differ in scale, status, and branch specialization. According to the research hypothesis, the issues of economic development and ways to solve them in the context of modernization of economic systems and reindustrialization are likely to be different.
At the same time, territorial proximity opens up opportunities for these issues to be jointly addressed, as well as maximum use of synergy of space [20] .
Case "City of Novokuznetsk" The existing revitalization model in the city can be called "Industrial diversification" (Fig. 1) .
The key economic actors in the city are large metallurgical enterprises. Their development strongly depends on the policy of the central administration of the holding company, in particular, on its strictly set framework for the expenditure level. At the same time, considerable pressure is also put on by the administration of the city and the region. As a result, the city-forming enterprises explicitly perform the social function. The enterprise administration maintains the policy of jobs even taking into account the projected loss of commercial effect. 
Novokuznetsk City and Kemerovo
Oblast Administration,. In some cases, the process of technological modernization of industrial enterprises takes place under the pressure from the city administration rather than with the aim of reducing costs. For example, OOO RUSAL Novokuznetsk has implemented a program to improve energy efficiency of the enterprise, put into operation a closed water supply system, etc.
Product diversification within firms is influenced by global market conditions. As a result, the dependence of income on the world market and the corresponding risks for enterprises increase. Business representatives believe there are opportunities of using the mechanism of public-private partnership (PPP) in the field of sharing these risks.
One of the major directions of The Comprehensive Program of Social and Economic Development of Novokuznetsk up to 2025 is the diversification of the sectoral structure of the economy. It should include the development of existing non-core industries mainly by small and medium businesses. The most promising areas are technological waste processing, energy, constructions, innovationdriven mechanical engineering, and food industry. The following projects have been implemented: ferroalloy production, recycling of waste from magnetic ore separation, production of marketable fire-resistant products from fire-resistant waste, etc. At the same time, the administration notes that, unfortunately, the bank of real projects aimed to significantly change the situation in the near future is extremely small.
There is a shortage of technical specialists in the city. At the moment the most important role in training personnel belongs to major enterprises themselves. They implement training programs, internships; acquire specialized sponsored classes in major educational institutions. A special place in the personnel policy belongs to large-scale competitions among the employees such as "Project 250|, "RUSAL Professional", corporate championship of professional skill standards WorldSkills held at EVRAZ NorthWestern Smelter (NWS) which we visited during field research. In the long term, with support from the city administration the following mechanism should operate: market needssecondary vocational education -higher educational institution.
A specific feature of the model is intensive yet clear pairwise interactions between the administration, science and business. The city's innovation system is weak as it does not involve all three elements at the same time.
In our opinion, the role of the "Science and education" unit in personnel provision, development and implementation of innovative products and technology, project examination, and forecasting should be significantly increased.
Case "City of Bratsk" The main types of industrial production in the city are metallurgy and pulp and paper formed on its own natural resource base. The energy sector is also of great importance.
The established model of revitalization is titled "Innovative diversification of the city of Bratsk" (Fig. 2) . It involves all 3 institutions (the state, business, and science and education complex) which form the image of current economy due to productive capacity of the existing enterprises and the innovation support infrastructure.
Giant and OAO SibNII TsBP (Siberian Forest and Paper Research Institute) [21] . Most of the products of large enterprises are focused on the foreign market and are, accordingly, developing within the framework of the global environment increasing the burden on the city's environment 2 . Extraterritorial interests of the owners of key related businesses forming a single economic complex, the variety of tools for redistributing the effects within corporate structures, their non-transparent activities often lead to infringement of regional and public interests. Searching for mechanisms to regulate the activities of large companies in resource regions such as the one under study is a very urgent issue. The solution should be developed with the participation of the scientific complex.
Large enterprises of Bratsk industrial hub are quite stable, carrying the social burden to some extent. The key enterprises have spare capacities which could be used for new processing projects related to promising projects in neighboring regions (Nizhnee Priangar'e region, projects of the Sakha (Yakutia) Republic). At the same time, however, there is no progress towards strategic cooperation either at the level of production facilities or at the level of municipal units. 
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DEVELOPMENT OF MUNICIPAL FORMATIONS
The city of Bratsk lags behind other cities of the region in terms of development of the service sector and, accordingly, small business. When it comes to the socio-economic development, a special place is given to large and medium businesses. The city has more than 20 investment projects (industrial production, medicine, tourism, transport infrastructure, etc.) and most of them are under implementation 3 . Bratsk actively works on increasing its investment attractiveness, creating a bank of projects, and platforms for their promotion. From the point of view of the strategic vision of the city's own development, the authorities point to the need for a planned objective anticipated at the level of the national economy. Starting from the regional and even municipal levels, it is difficult to draw up such an objective, especially in terms of assessing the capabilities of the neighboring regions and schedule compliance. Having not received the status of the Priority Social and Economic Development Area (TOSER), the municipal authorities of the Northern regions of the Irkutsk Oblast led by Bratsk still do not give up this idea completely.
The problems of the forest industry are particularly relevant for the region under study. Restoration of forests is carried out too slowly (less than 10% of the cutting area), related industries are not being developed (the plywood manufacturing plant of Bratsk LPK is partially sold, the rest is not functioning), major industry actors are lobbying to reduce the minimum age of cutting from 102 years to 60, which, obviously, will accelerate the depletion of the resource base.
The survey conducted among young people confirmed the highly relevant problem of preserving the population in the territory. Most of respondents prefer to live in another major city (Novosibirsk, Krasnoyarsk, Saint Petersburg) rather than in Bratsk. Almost all students who participated in the survey have friends or acquaintances who decided to move from Bratsk. As a rule, the age of those who decide to move is between 18 and 25 years, they have higher education and move to continue their studies or find a better paid job; 40% of respondents are going to leave Bratsk in the next one or two years [22] . The elaboration of a set of measures to keep young people in the city taking into account the preferences highlighted in the survey should become one of the priorities of municipal and regional authorities.
The city has a well-coordinated system of training in local universities and secondary vocational educational institutions depending on the needs of the city's leading enterprises.
Despite the intense pair-wise connections of the model blocks, the innovation system is not institutionally designed. The peculiarity of the model is the relative independence of large business.
Case "City of Biysk" The scientific complex of Biysk was formed in the 1950-s after the establishment of large industrial defense enterprises in the city. In the 1990-s, the absence of state defense orders caused increased unemployment and a decline in the population's standard of living. In this regard, in the post-reform period the sphere of small and medium businesses became increasingly important, the wholesale and retail network as the main sphere of population's employment began to develop. At the same time, the primacy of the research and manufacturing complex (RMC) remains:
Models of Revitalization of Old-Industrial Cities: Case Studies of Siberia industry is mostly represented by enterprises manufacturing science-intensive products. This feature, as well as the efforts of the city administration made it possible fro Biysk to become one of Russia's science cities in 2005. The administration's work is aimed at preserving this status, studying the paths of development and using the experience of other science cities in the country.
The revitalization of Biysk economy is realized within the framework of the classical model of "triple helix" [23] . It involves all three key institutions -the state, business, science and education -in close cooperation. The natural leader in Biysk is the science and education complex (Fig. 3) .
The city of Biysk has a fairly diverse economy and has succeeded in creating clusters of small and medium enterprises. In the postSoviet period, large state-owned enterprises in the city were divided into many small ones, many of which soon ceased to exist. The survived and new businesses merged on a voluntary basis.
In 2008, a non-profit organization (NPO) Altai biopharmaceutical cluster was established. The main activities of the cluster members are chemical and pharmaceutical production, biopharmaceuticals, production of food products with specified useful properties and production of medical equipment. The organization of more than 35 participants operates on its own raw materials, seeking to implement the maximum processing chains within the cluster.
At the beginning of 2015, Altai polymer composite cluster NPO was established. Its activity is mainly aimed at the development and industrial production of composite materials and products used in constructions, power engineering, mineral extraction, and housing and utilities. The Russian market of polymer composite materials is in its infancy but its sharp increase is projected (up to 10 times by 2020) with an emphasis on domestic consumption. Inside the clusters there is a system of training, employees annually receive international certificates, competitions to support individual initiatives (Umnik (Smart Guy)) and educational programs for beginner entrepreneurs are held. At the same time, the policy of keeping young population is poorly elaborated at the municipal level: the city administration does not arrange doors open days, career fairs which could really (taking into account the timetable) be attended by school students. This is a weak point of the current model of the science city development.
Business incubators are available in almost all industrial parks in the world. At the same time, a business incubator is a kind of superstructure serving the needs of residents of an industrial park. In Biysk, a business incubator exists separately (since 2012) performing the same functions for "free" small business. The local administration and RMC have not yet been able to implement a project to create an industrial park.
In our opinion, amid specific conditions of Biysk it is possible to create an international industrial park similar to Suzhou Industrial Park (China) [24] .
Over the past 10 years, the attitude towards tourism as a significant area of economic diversification has changed significantly for the better. The administration has developed a project of the auto-tourist cluster "The Golden Gate" which is currently going through the process of concept approval and organizational and financial elaboration. The cluster project implies the implementation the following activities based on PPP: construction of domestic infrastructure facilities, a tourist information center, trade enterprises, two motorway service complexes, a recreation centre, catering facilities, collective accommodation facilities including a roadside inn, a motel and small luxury hotels, camping with facilities (toilets, showers, kitchens). In addition to this, it is recommended to restore old buildings in the city center or develop abandonment tourism 4 . In the transport sector, the emphasis should be put on improving the capacity of the transport network, as well as ensuring adequate access to remote areas of the city. It is necessary to join the Chinese project on renewal and operating of the Silk Road (China -Mongolia -Russia). It should be noted that China in this project focuses on high technology (innovation) and Biysk can offer them.
Case "Usolye-Sibirskoye town" The dominant branch of the city is chemical industry (up to 60%) whose importance significantly reduced since 2013 as the cityforming enterprises such as OOO Usol'ekhimprom and OOO Usol'e-Sibirskii Silikon ceased their production operations. The program of the city's socio-economic development up to 2017 implies the formation of a chemical and pharmaceutical cluster; however, none of the four potential production initiatives has been established yet. Apart from creating new industries there is a need to modernize the existing enterprises. This would solve a number of economic and environmental issues in the city.
In the framework of measures to support single-industry municipal units in Russia in 2016 a mixed-type PSEDA was established. It Models of Revitalization of Old-Industrial Cities: Case Studies of Siberia currently involves one resident -Dega-Irkutsk industrial park. It will be mainly focused on innovation activities (center for 3D printing and prototyping, projects to develop and implement IT and robotics). It is planned to create clusters of woodworking, consumer goods and mechanical engineering. Another PPP project is planned in the framework of the program of import substitution in Russia: AO Farmasintez plans the construction of a plant to produce active pharmaceutical ingredients at PSEDA Usol'e-Sibirskoe which will be produced using its own raw materials 5 . The development of the city is carried out within the framework of the model of innovation and industrial diversification according to the triple helix of interaction. Its distinctive negative feature is a small share of scientific participation due to the fact that there are no large research institutes and universities in the city (Fig. 4) .
The city's system of strategic planning is based on medium-term plans which do not specify the main strategic development objective -innovative diversification.
The major deterrent to development is the outflow of the local population and the shortage of highly qualified personnel for new production. The local administration carries out a number of programs on training, retraining and advanced training of the population [25] . Due to proximity to the administrative center of the region one should rely on its educational potential. 
THE STATE SCIENCE AND EDUCATION
DEVELOPMENT OF MUNICIPAL FORMATIONS
Case "Sheregesh rural settlement"
The main economic activities of the rural settlement involve mining and tourist and recreational activities.
Sheregesh has implemented a model of a double helix of interaction between the government and business (Fig. 5) . Business invests in modernization and diversification of the economy and the government is engaged in social aspects: choosing socially responsible partners, improving the investment environment, forming a favorable institutional environment, etc.
Currently, the Gornaya Shoriya branch of OAO Evrazruda is developing an eponymous iron ore deposit and supplying it to the plants in Novokuznetsk. The work and plans of this city-forming enterprise are mostly defined outside the settlement -the parent company is located in Novokuznetsk. The requirements of the holding to the level of profitability led to the launch of the reconstruction project: the company will completely switch to a new ore mining technology with the use of highperformance self-propelled equipment. The implementation of the project will also partially reduce the severity of the personnel problem.
Due to natural and climatic conditions in the settlement it became possible to create a new major industry based on the development of the Sheregesh winter tourist resort. In the early 1990-s, the demand for domestic tourism increased and Sheregesh initiated active development of the tourist infrastructure: construction of modern hotels, development of new mountain ski routes. The creation of the road to the resort in 2011 significantly improved its transport and geographical position. In order to increase the investment attractiveness, all new tourist facilities will be included in the economic zone with preferential tax treatment (the Gornaya Shoriya free economic zone of tourist and recreational type was created in 2010). At the moment, the 
Medium and small
Models of Revitalization of Old-Industrial Cities: Case Studies of Siberia development of the resort and bringing it to the international level is a point of growth not only in the whole Tashtagol district, but also in the Kemerovo Oblast 65 . This is why it is included in the analysis.
The development of the ski resort puts high infrastructural demands. It is necessary to maintain the quality of the roadway of transport approaches to the resort, expand the network of accommodation infrastructure, provide housing and communal services in connection with the growing fund of hotels, cafes, saunas, provide a sufficient quantity of rental services. At the same time, there is a particularly pressing issue of using the created capacities during the summer period. According to the district administration, the workload of hotels in the summer is maximum 23%; the flow of tourists is reduced to 7% from the stress period in the winter. Thus, the revenues in the industry are currently subject to seasonality, the ways of using the infrastructure in the summer are not fully elaborated. In order to reduce the dependence of industry revenues on seasonality we propose to develop the following types of tourism in the village: recreational, sports, industrial, business, as well as cross-cutting tourism in cooperation with the Republic of Altai, Altai Krai, and the Republic of Khakassia. The administration of the settlement should play a significant role (initiative, consolidating) in the development of the tourism cluster. Effective marketing, work on consolidation of interests, involvement of foreign partners and consultants, study of the Russian and international experience (South Africa, France, Turkey, the USA, Krasnodar Krai, the Samara Oblast, Northern Caucasus) [26, 27] the success factors. In the context of limited financial resources, it is required to intensify cooperation with the regional administration regarding the promotion of the ski resort.
Intensive development of the new industry is complicated by staffing shortage: attracting the necessary number of qualified specialists will be extremely difficult taking into account the current level of the settlement's development and its living conditions.
At the same time, the administration faces the challenge of organizing work with small businesses: it requires identification of common interests and their consolidation. After all, taking into account the specific features of tourism it is fair to rely on small and medium business. Large network business is away from the settlement's projects. This is partly due to lack of information about the opportunities, partly due to the non-transparency of the business environment. The authorities point to a large number of concomitant issues of small business expansion, for example, entrepreneurs' mass tax evasion, land manipulations, and unfair competition. There is currently no experience in dealing with such issues.
It should be noted that the system of strategic planning in the settlement is not structured: documents are not drafted, the website only demonstrates individual investment projects (information on which is not always updated).
In this case, the block "Science and education" is not included in the revitalization model as it only indirectly participates in the economic modernization (through the training system beyond the municipal unit). The prospects for including the block in the model consist in the development and application of a systematic approach to the problems of regulation of small and medium business taking into account the specific features of tourism.
Conclusion
The settlements of old industrial territories do not always have sufficient resources to carry out large-scale reindustrialization. So far, they have formed rather sustainable models of revitalization, i.e. economic revival.
The following aspects are common to the distinguished models of urban development:
1. The economy is highly dependent on major enterprises whose interests are often extra-territorial.
2. The issue of preserving the population and improving the quality of human resources is acute.
3. The economy is highly dependent on the situation at individual markets.
4. Lack of resources to perform the functions of managing the socio-economic development is associated with an imbalance between the obligations and powers of local authorities and budget revenues.
5. The attitude to PPP is restrained. In the settlements under study, economic agents consider PPP primarily as a tool as a mechanism to ensure stability, rather than initiate and/or intensify work on projects. Municipal and regional powers and resources are often not enough to remove or separate the existing risks, so it is necessary to strengthen the role of the federal center.
6. The mechanism of interaction between administrations and small businesses is not sufficiently developed. In all municipal units the respondents pointed to the absence of an organizational and legal mechanism of influence on the size of the shadow economy. With the exception of Biysk, small business support is targeted and insufficient to achieve the goals of economic diversification.
7. The municipal units' level of activity regarding the study of best practices of territory management is different. With the exception of Biysk, the interest in inter-municipal comparisons is minimal. It is recommended to join one or more associations such as the Association of Siberian and Far Eastern Cities, the Association of Small Tourist Cities, and the Association of Small and Medium-Size Cities to study best practices of municipal management.
8. The existing potential of inter-municipal interactions is practically not realized. It is possible to elaborate through tourist routes instead of splitting tourist flows amid tough competition. It is also advisable to establish cooperation in pharmaceuticals: organization of inter-municipal and inter-regional value added chains will reduce the dependence on imports of raw materials in the main cluster of Biysk.
The bottleneck of all models is lack of consolidation of interests and intensity of interactions.
In general, the certainly new author's comprehensive approach to the study of the development models formed during the field research from the point of view of key participants' interaction mechanisms help identify the bottlenecks of development, opened up the opportunity to develop recommendations to accelerate the processes of economic revitalization of the settlements under study.
The presented institutional models with their identified problems and proposed solutions can be used in strategic planning at the municipal level, in developing and updating concepts and programs, elaborating drafts of inter-regional agreements. Taking into account the leadership of an particular institutional participant of the revitalization process, as well as close interaction between them, can significantly adjust the mechanisms for achieving the goals of socio-economic Models of Revitalization of Old-Industrial Cities: Case Studies of Siberia development set in the policy documents. The vicinity factor of case-cities under study points to potential opportunities for intensifying intermunicipal interactions.
The research materials are included in the training courses on Regional Economics and a special course "Siberia in the system of state regional economic policy" taught within Bachelor's programs at the Department of Economics of Novosibirsk State University and at the Department of Geology of Irkutsk State University.
The prospects for further research are seen in the expansion of the field of revitalization cases. This will help develop a network of possible inter-municipal and interregional interactions, ensuring the socio-economic development of cities and regions in Siberia. Monitoring revitalization processes in the already studied settlements would help assess the sustainability of the existing models and identify the factors with the strongest impact on their institutional transformation.
